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TOMATO
FRUIT QUALITY
THE EFFECT OF CHILLING INJURY
(The third article of a series dealing with the problems of the
Geraldton Industry in relation to fruit quality)
By D. A. JOHNSTON, B.Sc. (Agric), Agricultural Adviser

ESEARCH into climatic factors a t Geraldton which affect tomato production,
R
clearly illustrate the important role played by temperature. The temperature
data obtained, strongly supported original American work, which showed the important relationship between this factor and fruit quality. Prolonged exposure to
low temperatures adversely affected quality, and rendered fruit more liable to injury
and fungal infection.
When tomato fruit are exposed for before the fruit are picked. It is known
many hours to low temperatures, they fail t h a t
injury
effects
are
cumulative.
to develop normally, and do not ripen Exposure for 95 hours below 60° F. in the
uniformally. The flesh just beneath the week preceding harvest, appeared
to
skin becomes softer t h a n normal, and result in little practical h a r m from field
generally takes on a glassy or transparent chilling. If the number of hours is from
appearance. Breakdown in such fruit is 95 to 115, then the percentage of marketaccelerated in the ripening room and a able fruit is reduced. When the number
smaller out-turn must be expected due to of hours is between 115 and 135, then a
reduced quality and poorer ripening.
definite amount of field chilling can be
However, perhaps t h e greatest damag- expected. We can see from this, t h a t as
ing effect of chilling is t h a t it may make the time greater t h a n 95 hours t h a t the
the fruit more susceptible to mechanical fruit are subjected to chilling temperatures
injury.
The softer fruit are naturally below 60° F. increases, so the damage to
more prone to damage and secondary the fruit becomes more severe. The plant
infection, t h a n are summer-grown toma- itself is not damaged at temperatures
toes.
Another factor causing uneven which can cause injury to the fruit. Only
ripening and fruit softening is potash a t very low temperatures or following
deficiency; and this particular deficiency frosts, does the plant show the typical
was quite noticeable in winter-grown symptoms of cold weather damage.
Geraldton tomatoes. Chilling accentuates
uneven ripening and softening, so t h a t on
THE MEASUREMENT OF CHILLING
many occasions with these two factors
To
determine the duration of cold
operating the symptoms become quite
periods,
a thermograph is used.
This
marked.
Whereas
however,
potash
machine
works
on
a
revolving
clock
deficiency was recorded early in the
season, the characteristic symptoms of system and records the temperature at
From the
chilling injury were not seen until towards all times on a graph paper.
the end of June, and this coincided graphs it is easy to determine the number
exactly with the onset of prolonged cool of hours per week below any particular
temperature. At Geraldton, three thermoweather.
graphs were used. One was located at the
airport, and the others at Utakarra and
HOW CHILLING OCCURS
Waggrakine. These last two were placed
Injury by chilling can occur both before within the double rows of the tomato
and after harvest, but it is of greater crop and were raised on stands 10 in. high.
value to know the amount of chilling The height of the actual recording system
573
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was roughly equivalent to the height of
the first truss.
The temperature records obtained from
the thermographs were correlated with
reports from Melbourne of "transit rot"
in Geraldton tomatoes. The relationship
between chilling temperatures and the
quality of tomato fruit samples was also
recorded in an experimental ripening
room a t Geraldton. In the following
temperature data, the periods of prolonged cool weather during the 1957
winter are clearly shown. The number of
hours below both 55° and 50° F. were also
determined. These give a more accurate
picture of the temperature pattern during
the period.

quently much of the consignment was
affected.
Consignments most affected
were:—
Consignments—
19 on July 3, 1957.
20 on July 5, 1957.
21 on July 8, 1957.
22 on July 10, 1957.
23 on July 12, 1957.
24 on July 15, 1957.
25 on July 17, 1957.
In addition to these consignments,
reports of severe losses in Melbourne were
received for consignments 26, 27 and 28,
t h a t is, fruit forwarded on July 19, 22 and
24. No further advice from the Geraldton
Tomato Grower's Association as to further

HOURS BELOW 60°F., 5o°F. AND 50°F. PER WEEK
Geraldton District, 1957
Location of Thermograph
Week ending Monday,
1200 hours

June
„
„
„
July
„
„
„
„
Aug.
„

3rd
10th
17th
24th
1st
8th
15th
22nd
29th
5th
12th

Air-port
60°F.

55°F.

49}
19}
99
91
95
1224
129
123}
118}
119}
1144

4}
2}
54}
11
35J
86
110}
96
81
42
59}

Utakarra
50°F.

131
13J
434
814
55}
284
13J
244

60°F.

55°F.

66
39}
107}
104
112
116}
1264
122
114
1154
114}

14}*
10}
76}
24}
64
100}
114
1004
974

m

Waggrakine
50°F.

60°F.

55°F.

50°F.

I

1

j

9
?

;
•>

40}
214
65}
101}
60i
52}
21
55

84}+
68}+
j

44}+

•>
?

94}
110J
84}

i

124
9

?

54}
40
244

1
18}
64

87}
? Xot available.

* Approximately.

It will be seen, t h a t during the month
of July a considerable amount of direct
chilling injury occurred in the field, t h a t
is, temperatures below 50° F. Injury to the
fruit was most noticeable during this
period.
REPORTS OF TRANSIT ROT
Following a n initial report of severe
mechanical damage in a consignment
forwarded on J u n e 10, there were no
reports of transit rot until July.
These
reports were noteworthy in t h a t fre-

reports on transit rot was received, but it
is considered t h a t substantial losses were
still occurring after t h a t date.
CORRELATION OF TRANSIT ROT AND
CHILLING TEMPERATURES
The occurrence of severe losses in the
Melbourne ripening rooms in fruit from
the consignments concerned, coincides
with the period in Geraldton during which
the coldest weather was experienced. The
first visual symptoms of chilling were
noted on fruit samples received on June
574
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28, from the Glenfield and Waggrakine 60° F. for each week ending 9.00 a.m. In
districts. By July 10, however, the number this way, the industry may receive guidof fruit showing translucency had in- ance as to the likelihood of fruit wastage.
creased, and complete breakdown was
recorded in some samples, from HowaACKNOWLEDGMENTS
tharra and Utakarra.
Appreciation is expressed to Messrs.
By the end of July, fruit from all Adams and Howell on whose properties the
districts showed some symptoms of chil- thermographs were located. Also to the
ling injury, although samples from Glen- meteorologists a t Geraldton and Perth
field were at times only slightly affected. who supplied thermograph records, and
Fruit received after July 31 appeared to general temperature data.
improve somewhat in condition, although
The many growers who kindly supplied
symptoms of translucency were still fruit samples throughout the season, for
noted.
Data from the thermograph observation purposes, are also thanked.
records showed t h a t severe fruit chilling
(i.e. <50° F.) decreased markedly after
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July 29, although the number of hours
L.
L.
Morris,
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The
"Field and Transit Chilling of Full
improvement noted in the fruit was no
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doubt due largely to this factor.
Chilling injury is a real problem con- Johnston, D. A. (1958) Winter Tomato
Production. Problems Afiecting the
fronting the Geraldton tomato industry.
Geraldton Tomato Industry. J. Dep.
It must be realised t h a t this climate
Agric,
W.A., 3rd Series, 7: 259-263.
effect exists, and t h a t it is impossible to
Johnston,
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produce top quality fruit during periods
Quality.
The Effect of Mechanical
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J.
Dep.
Agric, W.A., 3rd Series,
June to August, some losses in the ripen8:337-338.
ing rooms must be expected by growers
and agents.
Maximum waste occurs
during the period of coldest weather.
CONTROL OF CHILLING INJURY
There is no method by which chilling
injury can be overcome, since it occurs
at relatively high temperatures.
The
harmful effects of chilling may possibly
be partially reduced by the reduction of
potash deficiency.
This would tend to
harden the fruit and improve the ripening qualities, but even so, losses due to
chilling must be expected. Growers are
advised t h a t the meteorological officers at
Geraldton Aerodrome are willing to inform the Geraldton Tomato Grower's
Association of the number of hours below
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Extract from a C.S.I.R.O. Forest Products
News Letter

K N O W YOUR TIMBERS

Jarrah is the standard trade common name of the
tree known botanically as Eucalyptus
marginata.
Jarrah was the aboriginal name for the tree and
was adopted about 1840 in place of "mahogany," the
name applied by early colonists because of the timber's slight resemblance to Honduras mahogany. The
timber has established a high reputation in many
parts of the world, and it finds diverse uses in
numerous countries, particularly those around the
Indian Ocean and the United Kingdom.

In the form of piles, strainers and decking it has
been employed to such an extent that there is scarcely
a wharf, pier or jetty in Western Australia into the
construction of which jarrah has not extensively
entered. It is eminently satisfactory as a building
timber, being used in the sawn state for stumps,
joists, weatherboards, plates, studs, rafters, laths and
shingles, while flooring, lining, frames, doors, windows, interior trim, mantlepieces, and other furnishings testify to the beauty and suitability of the
dressed timber for high grade purposes. In large
buildings jarrah makes excellent beams, columns and
rafters, while as dadoes, panelling, partitioning,
stair-railing, counters, and similar furnishings, it
adds to the beauty of the Interior. In a country subject to bush fires, its fire resisting property makes
the jarrah fence post highly valued, apart from its
durability in the ground. Nevertheless, paradoxical
as it may seem, jarrah when once well alight and
with a good draught is a satisfactory firewood. Waste
timber is universally used in the South-West as firewood, and jarrah forms the chief firewood supply of
Perth, thus providing a profitable by-product for
sawmills near the metropolitan area. A further use
for jarrah Is found in shipbuilding. The durability
of jarrah is remarkable. When used for posts or
sleepers in contact with the ground it gives a long
life of valuable service, and it is not surprising that
Jarrah sleepers and crossing timbers have a worldwide reputation. Lately it has also been used in
the manufacttire of plywood.

Distribution.
The tree occurs in a compact belt in the southwest of Western Australia, in probably the most
valuable hardwood forest in Australia. The prime
region extends over the summits of the Darling Range
from east of Perth to south of Manjimup, where
the karri forest predominates, and outlying forests are
found from the south coast in the vicinity of Albany
northwards to Gingin. This is roughly within the
25in. isohyet which forms a line of demarcation with
savannah woodlands to the east. Its optimum development occurs on the laterite capped hills of the
Darling Range above a rainfall of 40in. per annum.
Timber.
Jarrah timber is dense, hard, but fairly easily
worked, of a red colour darkening with age
to a rich brown with a beautiful grain, and takes a
fine polish. It can be bleached satisfactorily and
fumed to a chocolate brown tone. It will be easily
realised that there are few uses to which jarrah
cannot be put when it is remembered that in addition
to beauty of colour and grain, it has strength, durability and an amazing resistance to fire. It sometimes
possesses a remarkable fiddleback figure referred to
in the trade as "curly jarrah." For beauty of appearance as a furniture wood it has few rivals. It can be
easily peeled and although careful selection of the
logs is necessary, jarrah is peeled timber in this
State. It has good gluing properties.
As a fire resistant timber It has been approved for
use by the London County Council, and it has been
Included in Lloyd's list of timbers for use in shipbuilding since 1874.
The pale yellow grey sapwood of jarrah Is rarely
susceptible to attack by Lyctus borer.

Availability.
Supplies can normally be readily obtained from
State Saw Mills and their agents in other Australian
States. Climatic conditions are favourable to air
seasoning and in addition, modern seasoning kilns
are operated to ensure that the timber is marketed
in a properly seasoned condition. The quantity of
jarrah produced annually exceeds that of any other
single species in Australia and steps have been taken
to regulate the supply to ensure continuity for all
time.

Seasoning.
Western Australia was one of the first States to
investigate modern air and kiln drying methods so
that the seasoning of jarrah is successfully carried
out. Warping is the principal cause of degrade in
kiln drying and attempts to remove it by a final
steaming treatment have not proved very successful.
In narrow flooring boards, checking is not serious in
either air or kiln drying, but in wider boards and
thick backsawn material, care must be exercised.
Some difficulty is experienced with end checking in
large sectional stock during transportation from
Western Australia. Isolated cases of checking parallel
to the growth rings have been observed. The extent
of collapse in this species is not very great, but it
does occur when drying case stock under high temperature schedules. Collapse Is not easily removed
by final reconditioning treatments.
Uses.
In Western Australia jarrah is a veritable solution
to all timber problems. Despite its beauty as a furnlture wood, it is, of course, in Its own State used as a
utility timber because of its strength and durability.

Jarrah
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